Depression is a prevalent disorder among patients suffering from irritable bowel syndrome. The current study was performed to evaluate the effect of a traditional Persian medicine product, anise oil, in removing the symptoms of mild to moderate depression in patients with irritable bowel syndrome. In a randomized double-blinded active and placebo controlled clinical trial, 120 participants with mild to moderate depression according to the Beck Depression Inventory-II total scores were categorized into 3 equal groups and received anise oil, Colpermin, and placebo. The results at the end of trial (week 4) and follow-up (week 6) demonstrated significant priority against active and placebo groups. Although the mechanism is unknown yet, anise oil could be a promising choice of treatment for depressed patients with irritable bowel syndrome.
Irritable bowel syndrome (IBS) is a common functional gastrointestinal ailment worldwide. It is characterized by abdominal pain and altered bowel habits. It has a rather high prevalence of 21.5% in Iran, and there is a dire need for a multidisciplinary approach for treatment. 1, 2 Because of the sociocultural issues involved in IBS characteristics, the diagnosis differs in various countries 3 ; however, IBS could increase the risk of depression and other psychiatric disorders such as (chronic) anxiety at a global level. 4 In view of this relationship, psychological factors seem to have an essential role in the creation and progress of IBS. 5 Depression is a prevalent psychiatric problem in IBS patients seeking treatment while the role of brain-gut interaction has found remarkable evidence in the literature: the association of IBS and depression appears to be fundamental. 6, 7 Different herbal medicaments have been introduced in literature for the treatment of depression solely or in combination with chemical antidepressants. [8] [9] [10] [11] Nevertheless, there is no report on anise (Pimpinella anisum L) except for its effect on rats' brains as an anticonvulsant and neuroprotective agent. 12 To the best of our knowledge, this is the first survey to evaluate the effects of a herbal product on depression of IBS patients. Considering adverse reactions and destructive effects of chemical antidepressants, 8 loss of clinical data on anise antidepressant properties, comprehensive reputation of herbal medicaments, 13 and the research team's aim of introducing a less expensive drug, this study was conducted to evaluate the effectiveness of Pimpinella anisum L in the treatment of mild to moderate depression in patients with IBS.
Patients and Methods

Trial Design
This was a parallel randomized controlled clinical trial with 3 arms receiving enteric-coated capsules of anise oil (AnisEncap), peppermint oil (Colpermin) as reference product, and placebo. One hundred and twenty patients were allocated to 3 parallel groups (enteric-coated capsules of anise oil, Colpermin, and placebo). Patients received 3 capsules of 200 mg AnisEncap, 187 mg Colpermin, or, alternatively, placebo on a daily basis before each meal for 4 weeks. Follow-up time was set at the next 2 weeks.
All participants (120 patients with diagnosis of IBS) ranging in age from 20 to 50 years attended the Motahhari Clinic, Shiraz University of Medical Sciences. They were enrolled in the trial from August 2014 to February 2015. Diagnosis of IBS was confirmed according to Rome III criteria 14 by examination of a registered gastroenterologist with more than 15 years of experience.
Meeting the Rome III Modular criteria, all patients under the age of 50 years were asked to have a sigmoidoscopy performed. For those patients aged 50 years and older, it was mandatory to have had a colonoscopy within the previous 5 years. 15 Exclusion criteria comprised sever form of depression, pregnancy or breast milking mothers, abnormal baseline laboratory tests, history of previous abdominal surgery, confirmed organic disorders of the large or small bowel, any negative symptoms in favor of gastrointestinal malignancies like rectal bleeding, 16 diagnosis of any medical condition associated with constipation (other than IBS) or mechanical obstruction, any form of diagnosed cancer, and abuse of alcohol or any types of narcotic or antidepressant drugs. 14 
Ethical Aspects
The study protocol was approved by the ethics committee of Shiraz University of Medical Sciences (SUMS, CT-92-6460). The trial was registered in Iranian Registry of Clinical Trials (IRCT201205069651N1). The patients signed a written informed consent at the baseline visit of this trial.
Outcome Evaluations
Reduction of total score (ranging from 0 to 63) of the Beck Depression Inventory-II is a form of assessing depression in research projects and has been validated in different populations including Iran. 10, 17 The Beck Depression Inventory-II is a multiple self-report measure designed to evaluate depression in adult patients. 18 In the present study, the participants expressed their depressive symptoms at the beginning of the trial, 4 weeks later, and 2 weeks after the end of the intervention in the follow-up phase.
AnisEncap and Placebo
According to traditional Persian medicine textbooks, anise has a quality to elate mood and, consequently, ameliorates depression. Pimpinella anisum L (Apiaceae) was cultivated in February 2012 (and collected after 4 months and approved with Herbarium Voucher No. 772(SFPH) at the Department of Traditional Pharmacy, Shiraz School of Pharmacy). Anise oil was obtained from the dry ripe fruits of the aforesaid sample by conventional steam distillation (Clevenger apparatus) for extracting volatile oils. 19 Then, anise oil was evaluated and confirmed by gas chromatography-flame ionization detection with reference to trans-anethole (Sigma-Aldrich, St Louis, MO). 20 AnisEncap formula was considered according to the compositions described in traditional Persian medicine pharmacopoeias like Qarabadin-e-kabir. 21 Each hard gelatin capsule (size 0) was filled with 200 mg anise oil oleogel containing beeswax (Merck, Darmstadt, Germany), peanut oil (Sigma-Aldrich), and Aerosil (Evonik, Essen, Germany). Later, the capsules were capped and sealed. Placebo capsules were prepared similarly except for incorporating anise oil in the formulation.
Quality Control
The formulation passed all quality checks in terms of potency, uniformity of content, chemical stability during storage, and microbial limits before the beginning of the trial. Aforementioned tests were performed in Shiraz School of Pharmacy and registered as part of university regulations.
Randomization and Blinding
All the experimental medications (AnisEncap, Colpermin, and placebo capsules) were similar in size, color, package, and labeling. Participants were categorized into 3 groups (case, placebo, and active control) by block randomization, assigning 40 patients to each group. Not only the researchers and the patients but also data analysts were blinded to the drug allocations.
Statistical Analysis
Demographic characteristics were compared using w 2 test for categorical parameters and the analysis of variance for quantitative variables. Data are described as mean with 95% confidence intervals.
Beck Depression Inventory-II overall scores were summarized descriptively by the treatment group (according to mean and standard deviation). The significance level for P value was set at .05.
Results and Discussion
A total of 120 patients were categorized into 3 groups of treatment, placebo, and active control groups equally. The mean + SD for age in treatment, active control, and placebo groups were 34.15 + 9.29, 35.00 + 10.13, and 32.35 + 7.24, respectively (P ¼ .405). The duration of their main illness (IBS) was 6.72 + 4.28 years (mean + SD) for those who received the treatment, 5.47 + 3.77 years for those in the active control group, and 5.25 + 2.27 years for those in the placebo group (P ¼ .139). Body mass index was 71.90 + 9.73 kg/m 2 in the placebo group, 73.00 +10.74 kg/m 2 in the Colpermin group, and 72.62 + 11.14 kg/m 2 in AnisEncap consumers, again without any significant difference (P ¼ .894).
There was no significant difference among basic characteristics such as gender, educational level, job, marital and dwelling status assessed (Table 1 ). All groups showed no significant change in terms of Beck Depression Inventory-II scores (Table 2) . At the end of the trial (4 weeks) and in the followup time (2 weeks later), there was a statistically significant difference among patients receiving AnisEncap, Colpermin, and placebo. Last, the treatment group turned out to be significantly more effectively treated as compared with active and placebo groups at the study completion and follow-up times (Figure 1) .
Considering the final results, most of the patients completed the trial in both finishing and follow-up times. There was no major adverse effect or life-threatening report during the trial or in the follow-up period.
Anise oil improved the total score of Beck Depression Inventory-II in patients suffering from IBS in comparison to active control and placebo significantly. The mechanism of action by traditional Persian medicine practitioners' view is clear. Depression is an ailment related to imbalance of psychic faculty (Quwwat-e-nafsaniya) and preponderance of black bile. Quwwat-e-nafsaniya obtains its matter from spirit of the heart (Rooh-e-haivaniya). Anise oil is a proper tonic for heart and spirit of the heart. According to traditional Persian medicine treatment procedures, depression has cold nature and the spirit is almost motionless in this mental disorder. Anise oil is warm enough to heat the spirit and elevate the mood (Mofarrih). Therefore, the treatment approach should be focused on strengthening of psychic faculty and/or purifying excess black bile.
22-24 Consequently, herbal medicines such as saffron and anise with such a quality could be effective in alleviating the symptoms of depression. 21, 25 The trend of natural products and herbal medicine consumption for treatment of depression is growing worldwide. Different mechanisms of action for herbs have been proposed and some have passed experimental or clinical proofs. 26 Safflower (Carthamus tinctorious L) showed significant efficacy to be used as an alternative therapeutic agent for patients suffering from depressive disorders in an experimental study. This herbal product was as effective as nortriptyline, an eminent standard antidepressant medicine. 27 In Mexican traditional medicine, hydroalcoholic (60% ethanol) extract of Salvia elegans Vahl from the family Lamiaceae has also demonstrated antidepressant effect in mice. 28 The mechanism of action in these experimental models is not perceptibly clear.
Jollab (a mixture of rose water, saffron, and candy sugar) showed the same effect on patients decreasing the total score of the Beck Questionnaire after a 4-week trial. The mean of the total score before the trial was higher in that study compared to the current one; yet there was no follow-up assessment and active control group for the Jollab trial. 10 The similarity in response may be due to the active ingredients in herbal medicaments that act alone or in a synergistic form. The major component of anise oil is trans-anethole (as confirmed in our trial by gas chromatography method), without any documents for confirming its effect on depression in the literature. 20 Drug-herb interaction while using with central nervous system drugs is also likely. 29 Yang et al assessed the efficacy of 2 traditional Chinese medicine products in 78 depressed patients between 2010 and 2013 in a double-blind study. They concluded that a traditional Chinese medicine decoction used as treatment was effective in improving depression symptoms in a 6-week period and showed a few adverse effects in comparison to another traditional Chinese medicine drug. Their findings were in accordance with our results, but they used a different tool (Hamilton Rating Scale for Depression) in their trial and had no follow-up measure after the end of the survey. 30 The major component was not considered in this study as there was a mixture of multiple herbs, although the holistic approach could explain the result quite well. This approach is acceptable for the mode of action in our study too.
A triple-blind clinical trial was performed in our university with 43 patients receiving Cuscuta plantiflora, Nepeta menthoides, or placebo for 8 weeks in order to assess the effect of these herbal medicines as adjuvant therapy to conventional treatment in patients with major depression. Having used the same tool as the current survey, all 3 groups showed significant decrease in total Beck Depression Inventory scores at the end of the trial. 11 The findings were consistent with ours: they indicated the role of herbal products suggested in traditional Persian medicine textbooks for the treatment of depression. It is of great interest that we used anise oil as independent drug, but Firoozabadi and colleagues distributed their drugs as an adjuvant to conventional treatment. The power of our study was higher simply because the number of participants in our groups was more than double in contrast to their trial. The resemblance in response against the aforementioned issues shows the priority and potency of anise oil to alleviate various symptoms of depression.
Aqueous extract of Echium amoenum (Boraginaceae), based on traditional Persian medicine beliefs, could well elate the mood. Daily consumption of 375 mg of this medicament in people with mild to moderate depression for a 6-week period showed a significant effect on depressed patients in the fourth week. 31 They applied the Hamilton Rating Scale for Depression tool for their assessment, but the difference in outcomes and the weak response compared to our study may arise from the limitations in the trial by Sayyah et al. Their sample size paucity and the low dose of herbal component may elucidate the dissimilarity between results. The antidepressant mechanism is currently unknown for borage 32 and anise too. Darbinyan et al evaluated standardized extract of Rhodiola rosaea radix (roseroot), SHR-5, in 89 patients with mild or moderate depression. The results revealed antidepressive potency while administered in doses of 340 or 680 mg daily. 33 This effect has been attributed to inhibition of monoamine oxidase A, monoamine, and neuro-endocrine modulation. 32 The findings were in accordance with our trial despite the fact that the evaluating tools, dosage amount, and duration of trials were dissimilar. This may result from innate potency in active components of herbs prescribed for psychiatric disorders since many years ago in traditional medicine modalities.
Another remedy for depression derived from traditional Persian medicine scholars' recommendations is saffron (Crocus sativus L.), 34, 35 which has passed several trials successfully. 36, 37 Sixty milligrams of petal of saffron for 6 weeks reduced the Hamilton Rating Scale for Depression scale total score in patients with mild to moderate depression in contrast to placebo group significantly. 38 A trial on petal of Crocus sativus with half dose of the previous study demonstrated promising effect in treatment of patients and was as potent as fluoxetine, a standard antidepressant drug in conventional psychiatry. 39 Our results are in line with trials performed on saffron; however, the mode of action is completely different. The main components of saffron including crucin, picrocrocin and safranal have shown antidepressive properties in recent clinical investigations 10 notwithstanding it remaining not precisely true as for major ingredients of anise. These antidepressant effects arose from increased reuptake inhibition of monoamines and g-aminobutyric acid agonist effects. 32 The usage of herbal remedies are common for treatment of IBS in gastrointestinal literature; some of them like cumin 40 and barberry 41 have shown promising results while they did not display effects on depression in IBS patients. We know that drugs in antidepressant category have therapeutic effect on IBS, 42 and it could be eye-catching to judge if anise could influence on the treatment of IBS too. This is obviously a theory that should be inspected in future trials.
Limitations
Although the Persian medicine sages' recommendations focused on the effect of anise preparations for gastrointestinal problems, 43 the aim of our study was not to assess the efficacy of this herb on removing the symptoms of IBS. It would be followed in another study simultaneously. We allocated patients with mild to moderate depression while those with severe symptoms where ignored in the current investigation. Longer follow-up time is a matter of concern too. The preferred dosage form in traditional Persian medicine books is decoction, but because of blinding necessities and standardization process of treatment drug, we substituted capsules. As the dosage form and route of administration is of great importance to act properly in traditional Persian medicine hakims' comments, 22 this may result in decrease in response rate.
Conclusion
Anise oil, a famous herbal remedy adopted from traditional Persian medicine textbooks, revealed a promising result in alleviating the symptoms of mild to moderate depression in patients suffering from IBS in comparison to active control and placebo groups. It is not exactly clear how anise acts as an antidepressant agent although the main ingredients are known. While the consumption of anise is recommended in removing depression symptoms in traditional Persian medicine references, further high-quality investigations are mandatory to seek the mode of action and bring about evidence for its efficacy with larger numbers of participants.
